Draw the graphs of f .t/ and O f .¨/. 1. (k) . i/ n p 2 P n .¨/ ¦ 1 .¨/; P n .x/ is the Legendre polynomial of degree n. 1. (l) 2 •.¨ a/. 11. Hint: F 0 .t/ D f .t/ for almost all t 2 R, and then take the Fourier transform.
19. Hint:
:
22. Hint: For (a) and (b), use results (3.3.9) and (3.3.11) 
where
9. Hint: Use Example 5.2.6 and result (5.3.3).
10. Hint: See Auslander and Tolimieri (1985) . 13. Hint: Use f n g n fg D f n g n f n g C f n g fg and then apply Schwarz's inequality.
•.™ an k /:
22. § 0 .x/ is a Gaussian signal and § 0
is also a Gaussian signal as in Exercise
Exercises
3. Physically, the convolution determines the wavelet transforms with dilated bandpass filters.
11. Write cos¨0t D 1 2 e i¨0t C e i¨0t and calculate the Fourier transform. O f .¨/ has a maximum at¨D˙¨0, and then maximum values become more and more pronounced as ¢ increases. 12. O f .¨/ has a maximum at the frequency¨D¨0. Due to the jump discontinuity of f .t/ at time t D˙a;ˇO f .¨/ˇdecays slowly as j¨j ! 1.
f .t/ dt to get the answer.
15. Check only § D 1 and that § m;n make up a tight frame with frame constant 1 (see Daubechies 1992, p. 117) .
Also, (7.4.43) implies that O f .¨/ is even and hence, §. t 1/ D 1 2
The right-hand integral is zero unless k D s 2m so that
This is always zero, except m D 0. This gives the result.
Multiplying gives
This gives the result by 8(a). 9. 11. Hint.
This means that condition (b) in Theorem 7.3.1 is not satisfied. (c) follows from (a).
12. From (a) and (b), ¥.x/ D 0; x < 0 or x > 3:
Eliminating ¥.x C 2/; ¥.x/; and ¥.x C 1/ gives (a), (b), and (c) respectively.
2. (a) Replace f .x/ and ¥.x k/ by their Fourier inversion formulas in (9.4.7) and then apply
2. (b) Replace a ¥;k by 2(a) and ¥.x k/ by its Fourier inversion formula to obtain
Use the Poisson summation formula
with x D¨2 ¨1 and`D so that
The product O ¥.¨1/ O ¥.¨2/ is zero unless¨1 and¨2 both lie in OE0; 2 , which is the case when m D 0. •.x 2r`/ with x D¨2 ¨1 and`D 2 m to obtain
Consequently,
and hence
. 
